
rtable Vibration Meter type 2511

ES: USES:

. Measurement and rnonitoring of vibralion rcvets
on machinery

r Production quality conkol
r Vibration measuremenls on iand, air, and sea

vehicles

. Frequency analysis in conjunction with an exrernal
filter

.  Fai lure forecasl ing and troubte shoot ing in
induskial  planl

. Measurements on vibration test set-ups

contained rechargeable battery supply
acceleration, velocity, and disptacement

eters over a very wide range
range 0,3 Hz to 15 kHz

al purpose accelerometer included
brated in both British and Metric units

and true peak-to-peak detector with hotd
lity

low-pass and high-pass filters

lilter available

; DC Lin; and DC Log recorder outputs
-in calibrator

charger supplied as standard

Meter \pe 2511 is an ex-
wide ranse irNl.rument

is used in conjunction wiih a
ic a.celeDmek. to measu.e

ical vibratioD and shock iD
of acceleratioD, velocity, and

It is completely porta-
is b'rilt to a high standard of
and stability makins it suir-

boih labo.atory and field con-
The iDstrumeDt is fully cali
in both M€i.ic and B.itish

md has a charge amplifi€. input
allows the use ol lons cables

ure acceleromeler and ihe
wiihout any reductioh in sensi-

Type 2511 is a valuable tool in

of nechanical slructures. ll
used to nonilor vibration levels

ion machines on a pe.iodic
so that lny increase can be noted

've 
aciion taken before a

machine failuie. It may be
i! p.oduction quality control to

that nanufaciured goods are
specification belb.e disparch. It

us€d in tracking down rhe
of vibrai.ions which p.oduce

so thai danping can be applied.
ign and development, it can be
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used in a,ssessins the vibratio. "quali'
ty" of ! prototype. In civil engineedng
it can be used in the investingation of
vibration on mads, b dses, dans,
buildings etc. Its operation is sinple
and quite suitable fo. use by bon'sci'
entific personnel not conversant with
electronic instNmentation.

Supplied as standard equipment
with the \pe 2511 is a Rriiel & Kjler
accelercmeter Type43?0. This is a
high quality piezoelect c device which
produces an electrical signal propor-
tional to ihe acceleration to which it is
subjecied and has an output of
10 pclms ' (100pc/s). This acceler
oneter will cover the najo ty of ordi-
na.y measuring needs but by using
Acceleromete$ types 43?1/43& or
Type 4378 which have sensitivites of
0,1 x and 3,16 x relative to the
'rype4370 the wofkins rdse of the
instrument is considenbly increased.
Tabte 1 sbows the measuring ranges of
the Type 2511with the th.ee difierent

Dynamic Range
The measurinE ranges shom in the

table ar€ tbr wide band measurenents
wirhoutany extenal filter. The lowest
measurable tevels are dependent on
the intemal noise level of the instru
ment, which is reduced as the measur
ins bandwidth is reduced. With the
use of thid octave or narower bqnd-
width extemal filters. measurehents
can be made at signiticantly lower lev
els. The lower linits shown in Table 1
are 6 dB above the wide band RMS

In order to neasure velocity or dis
placenent paramete$, the accele.a
lion signal from the transducer is inle-
grated or double integraled . respe.-

Frequency Ranae and Fitters
The instnnent has a frequency

ranse f.on 0,3H2 to 15kHz in the
accele.ation mode, in the velocity and
displacement modes the frequency
mnge will be det€rmined by the inte
grator filte.s. The frequency charac-
te stics in the three modes is shown
in Fig. 1.

A two position switch on the rcar
panel enables either a I kHz or 15 kHz
low pass filter to be selected, which
heavily attenuai€ the possible affect of
high frequency vibration components
on the accelerometer mounted rcso-
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Table 1. Medsuins ranses of the 1!pe
2511 in canju tion uith thrce
B&K accektunete1 The lisures
.tuated. ate lar bi.le band meosure'
hents. 1'he nininun BMS Leuels
quoted Lle 6dB (2x) aboDe the
uide band RMS naise Ldet

With the instrument swit hed
measuF RMS velocity, qith a
liniting frequency of 10 Hz, and
1 kHz Low Pa$ filter switched in,
pass band of the Type 2511
approxihaies ihe requirements of
VDI. ISO, BS and DIN standdds
vibration seveity measurements. . .

External Filter
Input and output sockets of

BNC type are provided on th€
panei for di.ect connection of an
temal filter. The use of an
filter will increase the venatility

manually tunable over the freque
ranse 0,2 Hz to 20 kHz- Tracking
ter Type 1623 (see Fis.?) sives
choice of three bandwidths, 69., 12
and 23%, and can also be
tuned. The 1623 can. add;tionallr,
tuned fron an eat€mal sisnal, for

ihe instrument in that it can be
sequentially sensitive to a seri
narrow beqlency hnds. This is

Either 23% (approx. r,6 Octave)o.3
bandwidths are switch selectable

essdy where it is required to
a frequency analysis of a signal o.
cate the hequen.y at which a
i.al Fsondce peak occuF, fol
ple. The po.table, battery
Tunable Band Pass Filter Type
is ideal for use with the Type 251

nance ircquency. For measurements
at frequencies above I kHz with Ac-
celeroneter Type 43?0 which hLs e
useful operating irequency range ex
tending up to 6 kHz, exha attenuation
of high frequency vibration compo
nents is needed. This can be achieved
by mounting the Acceleroneier on a
Mechanical Filter UA0559 before at'
taching it to the measurcment point.
Five UA0559's are Bupplied in the
Me.hanical Filter Set UA 0553 which
is available as an extra. Wilh Acceler-
ometeft Type 4378 end 4371/4384
which have a useful operatins fre
quency nnge extending up to 4 kHz
and 12 kHz .espectively, the use of a
mechanical filter is not necessdy-

High pss filtem are incoryo.ated to
limit the low frequency responBe of
the ictNment to 1 Hz, 3 Hz or 10 Hz
6 deshed. This facility will reject the
influence of low frequency noise and
w;ll be found particulaly useful when
neasudns low level sisnak in the ve
locity ad displacement modes.

ample from a photoelectric
er, so that vibration level can be
ted as a function of a machine's

100 giving the same reading
throughout the range. A spare
supplied which is sraduated di

rns rotaiion speed and ils

Meter, Detector and Hold
Facility

The indicatins meter has a 40
measurins .ange {2 decades), and
logarithmically graduated fron I

Generally. the RMS detector is
where the eneryy content of a signal i
importet as, fo. example, set by
vib.ation severity standards

in dB.

Both irue peak'to-peak and
detectos de included in the
2511, these will be used according
the type of signal, and by requi
ments sei by particular

lr mentiuned. The peak-tn-pesk
Lect^r is useful for measurjng
and vibration in the

A ve.y useful feature is the
facility ,hich opemtes in both
RMS and peak'to peak nodes. Thi

(31,6

Acc',n lj_

3Hz-; ;

lOHz' ; ;

D'sp. ja

3Hz' ;;

Drsp. l:a

enables the meter to retain the mai
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hun vib.ation leveL of a particular
traDsient, fbr exanple an engine pass-
ing through a resonance. The naxi
mlm level is held on the meter after
the t.ansient. has occured.

Overload Indicator
To warn the user of an overLoad

condition a {arning light on ihe front
panel is activated by a leveL derectoi.
This detector senses overload at fou.
different points in the circuit thus cn
surins rhat all possible overload even
lualities are covercd.

Calibrator
The calibntor consists of an 80 Hz

oscillator which applies a reference
charge signal io lhe input of the in
sl.rumeni. This enables the heter lo
be set to a reference point by neans 01
the adjuster on the f.ont panel. Cali
bration checks can be made on all
th.ee pa.ameters, AcceleratioD, Veloc
iLy and Displacetuent.

The neter calibntion of the Type
2511 can be adjusted to suit acceier
omele. sensiliviLies bel.iveen 0,? and
1.3 tines, or decade lrultiples .1, the
.13?0's sensitivit! by means ofthe cali
brator adjuster. The meter pointer is
moved from the 10 position on the
se.ondarv meier scale lo read the ac
tual charye sensitility ol lhe ac.eler-

Inpul  and Output
A sundard miniature socket is pro

vided on Lhe lr.nt panel Ior direcl in.
put of Lhe reinforced accelennetei
cable. A parallcL input socket on the
rear panel accepts a BNC type pLug.

'l'he acceleralion, velocily o. dis-
placemeni signal as registered on the
net€r is also available from a BNC
output socket on the rear panel ofthc
instrument. The signal can thus be ex
ahined on an oscilloscope o. a pe.me-
nent rccord can be Diade b! connect'
ins a tape recorder or a chart rccoder.

The signal is available as an un.ecli
tied AC outpui for osciuoscopes and
man! chari re.orde$. Sone recorders
rcquire a DC sisnal, both linear and
losarithmic proportional outputs are
available fb. Lhis case.

Power Supply
Supplied as siaDdard ilith rhe Type

2511 are four rechargeable cells,
Q80008, and a batie.y cha.ger unit,
Z( i0113 shown in Fig.3.  l 'o i  ose in
the iield, the rechargeable batieries
will sive about 10 hours continuous

Fis. t . 'Dansft  rhara.  t , " t i t ic  cu esafthelwe2511 olrPn rbiL.he. l  to L. .e l . rotbn.
VeLa.:ib, aa.i DipLdc.tnent; th. insttuh.nr 

''" 
sutl./Ied ,o maxtmzn s.,sitturtr.

lre d t "a 
t 

" .t \a :.\. ...1 l;t .. ttap,

6
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: '
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FE 2 Ala'h dtas.an of Vtbtohan Metr'r I\. 2stl
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liq.1. RN tieu, af th. Vtbrotio\ Meter lrpe 25tl

operation. Where recharyins frcm an
AC nains supplr is not p.ssible i.he
lype 2i11 can be run fton ordinary
IEC Typc 20 cells. Good quality alka
liDe cells can give about 15 holls con-
tinuous operation. and ordinary 'long
life' .ells gile up to 4 holrs continu

ln the laboratory and for nore re!
mdnenl applications the charger unit
pe.ftanentLy coupled i.o lhe fullt
charyed cells wilt be the most conve
ni€rt form of power ntpply.

able li

The T

filter.

The
1621 a
pletely
Type i

weight

individ

able N

The 'r

XA 2OI

and Fi

Data
The

Dire

2317,

filter
th€ T'

f iN.3. ' Ihc battery c l lut ! . r  2O0t1: i  sur)
pliPd .r nan.ldr.l

Where it is rcquircd to ope.ate the
instnrment and recbarge lbe balieries
ar lhe sahe lime, ihe B & K Po$er
Supply ZG0l99 should be uscd. A
12 V car battery can also be used to
sinultaneously cherye ihe NiCd cells
dnd power the Type 2511. For honi-
toring appli.adons where a numbef of
vibradon meters may be installed to
gether, it will bc convenient to use .r
common poiler supply. The B & K
Power Suttly llpe 2805 .an powel
ut to 8 2511\ simulianeousl! with a

The mcter scale is marked lo indi-
cate battery coDdilhn; when a puslr
butto. on lhe Ircnl panel is depressed
lhe meier indicates batterJ rccharsins

A miniah,re connechtr on ihe lronl
panel sutplies a + 28 V power supply
f(r use with AcceleroneteN ivith
buih'in preamplitiers.

Physical Description
Tbe Type 251I is a lighi weight cas

il! ope.aled inslrument with a larse
l l { )hh x 63mm meter.  A carr l ing
ha.dle is built into the top of the cabi-
net and the underside is fitied Nith a
hinsed suppo.i leg lbr inclining thc
insirunenr ibr bench usc. $ith ibe
"U" version of the Type 2511 a mahog-
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Iti!.'.'I\pt 25t1 B ..ns^-rr o/ th. 'f\pe 251t A fittd into a naholatr! ulbinrt. uilh
lr.ultler strnp, and ar..$ories lto.al in tl! lnl

ItiE 6 I'tttobLe Vibrcttu. AnalrTir Irti 351:t c.nsis6 of the Vibrctian Metcr'ryp.2511
catnhin.tl uith the'funabl. FiLter Type 1t)21, fittd ilLa i robuNt, liEtiueigLi casc



cabinet is supplied. The remov-
lid contains the accelerometer
accessories convenientty storcd

on-sile neasur€ments

Type 25l l  as a Vibrat ion

desqibed under "Exie.nal Fil
,the Type 2511\ le$atiliiy can be

bly inc.eased by adding a
battery operaied, band pass

Type 2511 and the fili.er Type
arc sulplied together as a con

portable vibration analyzer set
3513, shown in l'ig.6. The two

nis are fitted inio a lisht-
but rcbust hard foah plastic

case KA 2004. Other iiems
in addition lo the standard

ie* normal iy supt ied $hh t le
idual inst.unents arc livo con

ior cables AO 01J3. six recharse
NiCd c€lts QB 0008 and a batte.y

r  2G0113 lbr  ihe Type 1621
Tracking Filter 'I ype 1ij23 can
be housed in the .a.ryins case

2004 togelhe. with the lype 2511.
ask ibr rhe separate product

sheeh covering ihe Type 3513
Filt€rs Types 1621 and 1623.

The resulis of vibration Deasu.e
and analyses hade out in 1.he

sr usuol l !  need t^ be rF! iesed
ealyzed at a later date. While the

can be noted by hand lroh the
ofthe Type 2511, soDe i . rm of

record nade direct lJ .n-
will oftcD be desirabLe for

Direci paper chart .ecordings can
nad€ by usins the shall. portable

operaied Level Recorder Type
7, shorvn in Fis.8, togeihe. with
vibration meter. For lrequ€nc!

lysis ivork (for exampie using l.he
seLs Types 1621 and 1623 with

Type 2511) the paper hovement
the level re.o.der can be synch.on

with the freqL,ency sweep ol the

Fis 8 'I he partoblr, botter! .petatcd,
(;rophit LeDel Re..t.b l\pe 2:J1?
(al$ oNliLable nr Leath,a. .:arrltns

filter so that fiequency and amplii.ude
calibrated spectrograms can be pro
duced directll. Suitable rccording pa
per lor graphic .ecordins of frequency
analJses with a Type 2i117 and 'lr''pe
2511 is QP0120.

Whe.e it is required k, .ecord libra-
tion signals oui iD the lleld for later
anall'sis in the laboratorJ, ihe l,o.ta
ble Instrumentatioh Tape Re.oder
Type ?005 shown in l'ig. 9 should b€
used. lhis is battery ope.ated, four

Fir9 'Ihe portobl., batterr apetutcl'l ape
Ra.td(t'l\pe 70t)i (Mad.l F in
ledthPr co,.,"ine case sharn)

channel recorder wiLh specifications
fulLy up to laboniorr requiremeDts.
Sequential lrequency anallrsis of tran
sient and Don-repetiiive signals, such
as mechanical shocks. h convenienll!
perlbrmed usingthe Lape loop cassetie
supplied as standard.

Please ask li).separate produ.r data
sheets colering the Po.iabl. Level Re
co.de. Type 2317 and the Portable
Tape Recorder Type ?005.

i6r  a l
l l f  I
]CL AI

rg,

lis.7 Th('Irachini! FiLktr '1,\p. 1623
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Specifications251

sei.iiivity
{Furr s@le) R.nse

Scn.iriviry FEq.
(Full sc.lc)

e A k Piezo€l€ctic Accll€fom€ler Type4370
seneitivily: 10 pchs z (-100 pcls)

wllh a 10 pC/ms z

switched to RMs detecror
(-0,0001s) 0,3 Frz ro

(-0,0004 in/s) 10 Hz lo

D.sp,r  0,0oo15mm (0.000006 in)  r0Hz lo

ACCURACY {ll.lCL. AccELERoMETER}:
! 5% absorute overarlror 25rl + acoeleron
€l€r withln lineoraoq€s
selecied lrequency rang€ ihe accuracy is

l ic  (see also Fis.1)

2 Pore ButteModh, rarr orf 12 dB/oolave

Oua., iMS: Tru€ reading indicaled lor sinu-

rim€ consl6.l tn "rrax. Hold': 1 s
Max- hord drirt .10% per 5 frii. wrh r s.d.

Time Conslanls I s and 10 s
Max. hord dr i r t :  <10%per30nin.  wnh l .s.d.

iise line > 2sls OskNz LP iille4
Dynrnic range ror bolh derecror.:40d8

EXTERNAL FILTER SOCXETS:

Sisnal evel 1 V peak or R[iS
Inpur .ocker iipedance 16 krr

ourplr  inpe&nc.:1ko

AC:2.7 V RMS. Overroad 6,3V peak
Dc logr 2,0 Vi0,05 V/dB. over load 225V
DC Lin:  3,0v Ove. load 45V

Adlustabre ro surr a..€r€rom€ter sensilivrly

+!v ro + 15v. 1.7W (2w in Rer.)

INTER AL POWER SUPPLY:
4:1,5V cerrs (rEO Type R20)

A mod€r, B & K module cabinel KK 0025, Ei,

B node, as A moder blr wrth mahoqany

cells 15 hours wirh Alkalin€ and 3 ro 4

Chargins lme io '  ru ly dis(hrrqed
6pprox. 14 hours. Charglng .!ifent:

Op.r.ri.g tempe.dlure -10'C ro +50"C
Hunidtly range: 0 ro 90% RH non
ing al30'c or 0 to 35% RH al50"o.  E

up ro 100 amp/h

DIMENsror{s: (€xcr. reer, knobs, erc.)
Heighl 133nm (5,2 in)
widrh:210nm (3,3 in)

ACCESSORIES INCLUDED:
. .Type 431

cabre,3 m (1011) lons . . . . . . . . . . . . . . . . . . .  . .  AO01

Probe with sharp lip ...... ....... .............. YP co8
Round rip.............................................. DB
4 Feoh6rgeab|e batelies ','',, '','', ''aB
aa&ry charqer ....... ... ............ ........... . zG 011
dB scale. .  . . .  . . .  .  . . .  .  . .  - .SA
Tpin DrN pru!........................................JP
3BNCpru9s.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  JP
0,63 A lus€s

i""a""o",a" ouo,ao"aa,

Mechanicallill€r set.. . ....... ....UA

Power Suppry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2G


